Urinary porphyrins are separated, according to number of carboxyl groups, in a system consisting of a -Bondapak C18 stationary phase and a mobile phase of methanol and aqueous sodidm phosphate (pH 3.5) in a linear gradient. The specimen isprepared simply by adjusting the pH of a 5-mL sample to 2.0 and removing solids by centrifugation. The eluted porphyrins are measured fluorometrically.
Urinary porphyrins are separated, according to number of carboxyl groups, in a system consisting of a -Bondapak C18 stationary phase and a mobile phase of methanol and aqueous sodidm phosphate (pH 3.5) in a linear gradient. The specimen isprepared simply by adjusting the pH of a 5-mL sample to 2.0 and removing solids by centrifugation. The eluted porphyrins are measured fluorometrically.
Naturally occurring non-porphyrin fluorescent substances are eluted ahead of the porphyrins. Chromatography requires about 20 Usually porphyrinuria is a sign of porphyria (1) or of intoxication with heavy metals (2, 3) , halogenated aromatic hydrocarbons (4, 5) , or drugs (6) (7) (8) (9) . In addition, it can signify the existence of liver disease (10, 11) , liver tumor (12) , rheumatic disease (2) , pyogenic infection (2) , or chloroma (13 in 5 mL of 1 mol/L NH4OH, adding 90 mL of water, adjusting the pH to 2.0 with 6 molfL HC1, and diluting to 100 mL with water. Prepare a working standard of 1.80 mg/L by diluting the stock solution 10-fold with water. These solutions of protoporphyrin are unstable and must be prepared on the day of use.
Materials and Methods

Specimens:
A 24-h urine collection should be made, with sodium carbonate (2 g/L of urine) and disodium ethylenediaminetetraacetate (3 g/L of urine) as preservatives. Store 100-mL portions of the specimens in the dark at 4 #{176}C until analysis.
Specimens so stored for as long as a week do not measurably lose porphyrins.
Chromatographic System
The chromatographic system included a Model M45 
. Chromatogram of porphyrins standard
The Injected sample consisted of 5 pmol of each standard porphyrin: octacar-
boxyl (co). heptacarboxyl, hexacarboxyl. pentacarboxyl, tetracarboxyl (copro).
and dicarboxyl (meso and proto) porphyrins
Results
Chromatography
As shown by the typical chromatogram of the porphyrins standard in Figure 1 , this system provides very satisfactory separation of the underivatized urinary porphyrins according to the number of carboxyl groups they contain. In addition, protoporphyrmn is isolated and free protoporphyrmn separated from zinc protoporphyrin, which implies that an adaptation of this chromatographic system should be of value for analyses of erythrocyte porphyrmns; it also separates protoporphyrmn from the isomeric nonphysiological mesoporphyrin, thus permitting the use of mesoporphyrin as an internal standard for analyses of both urine and blood specimens. Because protoporphyrin should not appear in the urine, it can also be used as an internal standard or co-injected standard for analyses for urinary porphyrins. Figures 2 and 3 CVs, based on one determination per day for 19 successive days, were 6.0% for uroporphyrin at 213 ig/L and 6.2% for coproporphyrmn at 288 igfL; the sample volumes injected were 250 zL.
A single column should permit analyses of several hundred specimens.
We have analyzed more than 300 specimens with very little change in column performance.
Injection of very large amounts of porphyrmns, however, results in some retention of porphyrins on the column and slow elution of those substances.
This circumstance can result in co-elution of the retained porphyrins with porphyrins from several successive specimens, with corresponding inaccuracy in the quantitation. The retained porphyrmns can be rinsed from the column by repeated cycling of the solvent gradient program; two to four cycles of the gradient usually suffice. 
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17 (10) 4-44 and also complex, in that it involves a succession of three mobile phases and requires precise valve switching.
In addition to the favorable separation features, the method we describe here does not require any preliminary separation of porphyrins from interfering substances; a preliminary esterification or other derivatization of the porphyrins is unnecessary; and the sensitivity of the system is sufficient to permit quantitation of uro-and coproporphyrins and the intermediate porphyrmns in specimens from persons with modest but significant porphyrinuria and in specimens from nonporphyrinuric persons, with reasonable accuracy and precision. Finally, the simplicity of the procedure for specimen preparation, the short span of 35 mm required for a single analysis and subsequent regeneration of the system, and the little technician time required per specimen (about 10 mm) make this method appropriate for use in the clinical laboratory.
